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TI - Prodn. of composite film, used in paper making mill - 
comprises forming ceramic spray coating layer on 
metallic substrate, conducting metallic coating through 
pinholes, etc. providing film with improved 
adhesiveness etc. 

- PRODUCE COMPOSITE FILM PAPER MILL COMPRISE FORMING 
CERAMIC SPRAY COATING LAYER METALLIC SUBSTRATE 
CONDUCTING METALLIC COATING THROUGH PINHOLE FILM 
IMPROVE ADHESIVE 

PA - (MITO ^MITSUBISHI HEAVY IND CO LTD 

PN -QP533974|^-T931221 DW9404 C23C28/00 004pp 
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IC - C23C4/10 ; C23C28/00 ; C25D5/26 

FS - CPI 
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AB - J05339748 Prodn. comprises forming the ceramic spray 
coating layer on the metallic substrate; conducting 
metallic coating through the pinholes on the ceramic 
coating layer onto the metallic substrate; further 
forming another ceramic spray coating layer. The 
coating procedure is pref. repeated for necessary 
cycles. The pinhole opening rate is pref. set to be 
larger in the initial coating layer than that of the 
succeeding layer. 

- USE/ADVANTAGE - The method is applied to form spray 
layers on a ceramic spray roll of high de-watering for 
paper making mill, the prepd. composite film shows an 
improved adhesiveness and toughness, anti-impact 
property while keeping a high corrosion resistance even 
after abrasion. 

- In an example, a carbon steel shell was coated with a 
^plasma spray layer ( A1203+i3%TiO>J (20 micTonsj; ~~ 

, _ . f attowe d -by-e leet ro coating of ^ Nr^IaveTT^ THerTThT" shell 
was coated with a spray layer (A1203 + 13%TiO2)~T20" ' 
micron) to obtain the composite film. The prod, was 
tested by dipping it into a white liquor of paper 
making plant for 100 hrs . No rust was observed. ( Dwg . 0/4 ) 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to this method of applying in favor of formation of the 
thermal -spraying layer of the ceramic thermal -spraying type press roll for paper machines, concerning 
the method of forming a compound coat on the surface of a metallic material. 
[0002] 

[Description of the Prior Art] Drawing 1 is the example which performed ceramic thermal spraying to 
the press roll of a paper machine, and (a) of drawing 4 is the whole cross section. As for 1 and 1', the 
plating layer 3 for the ceramic thermal-spraying layer 2 and sealing exists on it by metal shell. 4 is 
attached by welding etc. with shell 1 and 1' with the shaft and the head, (b) of drawing,! and (c) are the 
enlarged views of the (a) A section of drawing 4 . 

[0003] In (b) of drawing 4 , a surface area is accepted ceramic thermal-spraying 2, it comes out of it, 
and, for a certain reason, shell 1' has become expensive stainless steel, moreover, adhesion of the 
ceramic thermal-spraying layer 2 and shell 1' --**** — since it was based only on few metallurgical 
junction and mechanical works, when a linear pressure and a temperature cycle with it acted, ablation 
had arisen [ a low bonding strength and ] [ high ] 

[0004] On the other hand, in (c) of drawm&l y it had the corrosion resistance which was excellent since 
sealing was performed by electrolysis plating after the same process 2 as the method shown in the 
publication number 3 - the No. 277779 official report, i.e., ceramic thermal spraying. For this reason, 
use of carbon steel was possible for shell 1 . However, in order to take out a dimensional accuracy, or in 
order to improve surface roughness, after polishing a front face, or after wearing a ceramic thermal- 
spraying layer out during use, the hole which had not carried out opening to a front face at the time of 
plating carried out opening, the etching fluid made the front face of shell 1 corrode permeation and shell 
1 from here, and troubles, such as ablation, had occurred. This is presumed because all the holes that 
exist in a thermal-spraying layer from the first have not carried out opening to a front face. In addition, 
when ceramic thermal spraying and plating were used together probably for this reason, the 
improvement in adhesion was slight. 
[0005] 

[Problem(s) to be Solved by the Invention] In order to fully improve the adhesion of a ceramic thermal- 
spraying layer and shell, it is necessary to form a plating layer in a shell front face covering as much 
area as possible. Moreover, in order to prevent that the hole by which sealing is not carried out carries 
out opening, and corrosion resistance falls by polishing or wear, the layer by which sealing was carried 
out with plating needs to be made not to be removed by polishing or wear. 

[0006] this invention tends to offer the manufacture method of a compound coat that a compound coat 
without fault [ as / in the conventional technology ] is formed, according to the above-mentioned 
request. 
[0007] 

[Means for Solving the Problem] this invention is the manufacture method of the compound coat 
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characterized by constructing the metal plating which arrives at a metallic-material front face through 
this pinhole after making a ceramic thermal-spraying layer form in the front face of (1) metallic 
material, and forming a ceramic thermal-spraying layer further after that, and [0008]. (2) The 
manufacture method of the compound coat characterized by carrying out arbitrary number repeat 
construction of metal plating and the ceramic thermal spraying following the method of the above- 
mentioned (1) publication, [0009] (3) The manufacture method of a compound coat the above (1) 
characterized by making it larger than that of the ceramic thermal -spraying layer which forms the degree 
of pore of the ceramic thermal -spraying layer of a root pass on it, or given in (2), [0010] (4) above- 
mentioned the (1) -(3 characterized by forming a compound coat, adjusting this thermal-spraying layer 
thickness after ceramic thermal spraying so that the degree of pore of this thermal-spraying layer may be 
investigated and the degree of pore may become beyond a target before carrying out metal plating --) — 
it is the manufacture method of a compound coat given in either 

[001 1] That is, in order for plating to go into ceramic thermal spraying and a shell interface as much as 
possible and to raise adhesion the first of this invention, the high adhesion force can be acquired in the 
state where a ceramic thermal-spraying layer is thin, with the corrosion resistance which forms the 
ceramic thermal-spraying layer for polishing cost and a wear allowance in thermal spraying 
succeedingly, and was [ being ****** and ] excellent by this in plating. 

[0012] Moreover, the second of this invention repeats plating and ceramic thermal spraying after 
constructing ceramic thermal spraying and not only a shell interface but a primary method, in order to 
measure the further corrosion resistance improvement or the improvement in on the strength of a film 
from the above-mentioned primary method, and it can also expect improvement in membranous thermal 
conductivity in this case. 

[0013] Moreover, it is the method of enlarging adhesion of a shell front face and a ceramic thermal- 
spraying layer as much as possible, in case the third of this invention performs the above-mentioned first 
or the second method, and is the method which enlarges the degree of pore of the ceramic thermal- 
spraying layer of a root pass, is made to make [ many ] the portion of a plating layer, and is made precise 
after plating so that the degree of pore of the ceramic thermal-spraying layer by which thermal spraying 
is carried out further may be made small and abrasion resistance may become high. 
[0014] Furthermore, it is the way the degree of pore which reaches a plating side from a front face in a 
shell front face or the field galvanized previously manufactures a compound coat while adjusting 
thermal-spraying layer thickness so that it may become beyond a target (for example, 50%) in order to 
raise the adhesion of the fourth coat of this invention, or in order to lessen the degree of pore of thermal 
spraying and a plating compound layer and to raise corrosion resistance, abrasion resistance, and 
toughness. 
[0015] 

[Function] Although it is desirable to fill up as many crevices between shell and a spray particle as 
possible with plating in order to raise the adhesion of shell and a thermal-spraying layer, if a thermal- 
spraying layer becomes thick, the number of the crevice which carried out opening to the front face so 
that plating liquid could permeate, or holes will decrease. Consequently, while the plating area in an 
interface becomes small, the adhesion force also declines. Drawing 3. showed such a state typically. 
Book In addition, since such optimal thickness changes with spray condition, it is necessary to select it 
for every conditions. A solid line is the film of ****** in drawing .3. , a dashed line is the case of the 
thermal -spraying layer of ****** 3 and the direction of the thickness ******** with the same adhesion 
force is size. However, as for the adhesion force of only thermal spraying, the direction of ****** 
becomes small. That is, the coat which was excellent also in adhesion and abrasion resistance can be 
formed by allotting a thermal-spraying layer with much pore to an interface side, if proper thickness can 
be set up, and allotting a thermal-spraying layer with little plating backward pore. 
[0016] By the method of this invention besides above, it can be confirmed whether the pore of the 
thermal-spraying layer to galvanize fully reaches a shell front face or the front plating section, and can 
contribute to the improvement in the adhesion force effectively. That is, the electrolytic solution is 
injected into a thermal-spraying layer, and electric resistance is measured, or permeability is measured, 
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the degree of pore of a thermal-spraying layer (what penetrated especially the thermal-spraying layer) is 

checked, and when not reaching a target value, the good adhesion force can be acquired by galvanizing 

after checking having made thermal-spraying layer thickness thin and having become the target degree 

of pore. 

[0017] 

[Example] 

(Example 1) It is ******** about the nickel plating 3 in a plasma metal spray on the shell 1 made from 
carbon steel of dra.M3ig.lby electroplating after forming 20 micrometers (thickness a) for the thermal- 
spraying (aluminum2 03+13%Ti02) film 2. Furthermore, succeedingly, the compound coat 4 was 
obtained for 200 micrometers (thickness b) (aluminum2 03+13%Ti02) after thermal spraying, and the 
paper-making white underwater immersion test and the examination of adhesion were carried out. 
Moreover, although generating of rust did not have both 100 hours after at a white underwater 
immersion test as a result of obtaining what carried out nickel plating after 220-micrometer thermal 
spraying on the other hand (aluminum2 03+13%Ti02) and comparing these both The latter thing saw 
generating of rust in 30 hours to generating of rust having not had in 100 hours what polished 20 
micrometers of these both things, and became 200-micrometer thickness at the former. Moreover, 
former one of the adhesion force was 3 or more times of the latter. 

[0018] As mentioned above, what was obtained by the method of this invention to the thing with 
difficult practical use except using what was obtained by the conventional method by **** of thermal 
spraying was applicable also to the required thing of polishing. That is, in addition, about 200 
micrometers remains, and if that from which what was obtained by the conventional method was 
obtained by the method of this invention to there being no ****** wear allowance after polishing is 
made into a life ratio, it can expect hundreds or more times. 

[0019] (Example 2) In the example 1, although electroless plating replaced with electroplating of nickel 
(nickel-P) was adopted, the same effect as an example 1 was acquired. 

[0020] (Example 3) As shown in drawing.2 , on the shell 1 made from carbon steel, nickel plating 3 
according 2 (aluminum2 03+13%Ti02) to 20 micrometers (thickness al) and electroplating was carried 
out by turns by the plasma metal spray, and the 220 (each thickness a2 .... an)-micrometer compound 
coat 5 was formed. After forming this and 220 micrometers of thermal-spraying (aluminum2 03+13% 
Ti02) films, when the compound coat which performed nickel plating was compared, in the case of the 
former, the thermal resistance of a compound coat became 1/2 or less [ of the latter ]. In addition, about 
corrosion resistance and the adhesion force, it was the same as that of an example 1 and ****. 
[0021] (Example 4) On the shell made from carbon steel, nickel-P was galvanized by the electroless- 
plating method after forming the thermal-spraying film of 10-micrometer WC-Co, and the thermal- 
spraying film of 100-micrometer WC-Co was formed after that. What galvanized nickel-P by the 
electroless-plating method on the other hand like the 1 1 0-micrometer WC-Co thermal-spraying film 
formation-back as comparison material was manufactured. 

[0022] Although the difference was not seen about corrosion resistance as a result of comparing the two 
above-mentioned kinds of adhesion, and corrosion resistance (water immersing test), as for adhesion, the 
thing of this invention became 1.4 or more times of the latter. 

[0023] On the front face of the thermal -spraying layer of an example 1, width of face of 150 
micrometers, a depth of 100 micrometers, (Example 5) The place which made the press roll which 
enclosed the resin with the slot for the paper detached building improvement after processing a pitch 
250micrometer slot in the shape of a spiral as an experiment, In the thing of this invention, as for the 
processed same thing as what carried out plating after thermal-spraying completion to there having been 
no generating of rust also in use 1000 hours after, generating of rust was seen 50 hours after. 
[0024] (Example 6) When the degree of pore of the thermal-spraying layer constructed on a shell front 
face in an example 1 was doubled [ about ] and the adhesion force of a coat was measured after forming 
a film by the same method after plating and as the following, the compound coat obtained in this 
example was compared with the thing of the example 1 of this invention, and the adhesion force of 
being 1 .4 to 2.4 times many as this was acquired. 
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[0025] In an example 6, thermal-spraying layer thickness before plating is not set constant 20 
micrometers. (Example 7) The place which controlled and galvanized thickness so that the degree of 
pore which pushed against the thermal -spraying layer front face the filter paper into which brine was 
infiltrated, and had and defined the voltage of alternating current 2V by the current which applies and 
flows might serve as double precision, The compound coat to which the adhesion force became 1.9 to 
2.4 times of an example 1, it compared with the example 6, and variation of average adhesion force 
improved by smallness was obtained. 

[0026] That is, in order to secure the adhesion force more than a certain constant value, it is necessary to 
carry out the number of the pinholes of the thermal-spraying layer which reaches a surface of metal 
beyond desired value. Although the number of the pinholes which reach a surface of metal will decrease 
if it becomes thick about thermal -spraying layer thickness, since the number of the pinholes which reach 
thermal-spraying thickness and a surface of metal is not necessarily proportional, it needs to ask for the 
number of pinholes for every spray condition. It is the value acquired by making thermal-spraying layer 
thickness into 70% of the first stage so that the number of the pinholes which in the case of this example 
measure the number of pinholes with the above-mentioned means, and reach a surface of metal may 
serve as double precision. 
[0027] 

[Effect of the Invention] Adhesion improves, by this invention, even if it polishes or wears out, 
corrosion resistance does not fall, but the compound coat which was excellent in toughness and impact 
resistance is obtained. Moreover, by laser engraving etc., since recessing is possible (there is no 
corrosion resistance fall even if it processes it), a thermal-spraying layer is provided with the compound 
coat in which application to a high water-repelling nature press roll is possible. 

[Translation done.] 
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